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(71) We, France Bed Company 
Limited, a Japanese corporate body, of 
31-15, Sakuragaoka-cho, Shibuya-ku, 
Tokyo, Japan, do hereby declare the in- 
5 vention; for which we pray that a patent 
may be granted to us, and the method by 
which it is performed, to be particularly 
described in and by the following 
statement: — 

10 This invention relates to an air-per- 
meable flexible laminate comprising ther- 
mofusible and non-thermofusible ~ layers 
bonded in places and a method for manu- 
facturing the same. Such a laminate with 

15 the thermofusible and non-thermofusible 
layers arranged in any combination is em- 
ployed as a mattress cover, for example. 
Such a laminate is manufactured by, for 
example, the following methods : 

20 (1) stitching together the layers 

(2) thermally compressing thermofusible 
and non-thermofusible layers with a hot- 
melt type fibre-like or film-like "adhesive 
sandwiched therebetween 

25 (3) disposing an adhesive between the 
thermofusible and non-thermofusible layers 
and thermally bonding them together. 

In method (1) the resulting laminate ex- 
hibits a good porosity, but requires a Great 

30 deal of time to perform; also breakage of 
the stitching thread is likely to occur" with 
the elapse of time. Since in the method (2) 
the adhesive is disposed all over the area 
between the non-thermofusible and ther- 

35 mofusible layers, a strong bond is ob- 
tained; but, air-permeability is lost and the 
laminate is insanitary. Moreover, since 
some of the adhesive is left unused, 
method (2) is very uneconomical. In 

40 method (3) the fused portion of the ther- 
mofusible layer is bonded to the corres- 
ponding fibre portion of the non-ther- 
mofusible layer. In this case, no problem 
arises as to air-permeability, but in- 

45 sufficient bonding is realized. 



It is accordingly an object of this in- 
vention to provide a flexible and air-per- 
meable laminate comprising thermofusible 
and non-thermofusible layers in any com- 
bination and exhibiting a very stron* 50 
bonding. ° 

A flexible laminate comprises, according 
to the invention, overlying air-permeable 
thermofusible and non-thermofusible layers 
which are compression bonded at spaced 55 
locations and of which a non-thermofusible 
layer constitutes the covering layer on one 
side of the laminate and is bonded to a 
contiguous thermofusible layer in such 
manner that, at each of the locations, the 60 
non-thermofusible covering layer firstly is 
impregnated with a fused oortion of the 
contiguous thermofusible * layer and 
secondly is impregnated from the exterior 
with a thermofusible material bonded to 65 
the fused portion, the laminate being air- 
permeable except at the spaced locations. 

The invention includes a method of 
manufacturing a flexible laminate com- 
prising forming an assembly of overlying 70 
air-permeable thermofirsible and non-ther- 
inofusible layers with a non-thermofusible 
layer constituting a covering layer of the 
assembly and a thermofusible layer con- 
tiguous to that covering layer; locating a 75 
thermofusible sheet on the exterior of the 
covering layer; compressing the assembly 
and the thermofusible sheet together at 
spaced locations in the direction of the 
thickness of the assembly; applying heat so 80 
that the covering layer at each of the 
spaced locations is impregnated from op- 
posite directions with the material of the 
contiguous layer and the thermofusible 
sheet which materials are fused together 35 
and bonded within the covering Iaver; and 
removing the thermofusible sheet from the 
assembly except at the spaced locations, 
the laminate being air-permeable except at 
the spaced locations. 90 
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The laminate may consist essentially of 
the covering layer and the contiguous 
layer, or there may be a further ther- 
mofusibie layer or layers and /or non-ther- 
5 mofusible layer or layers, all the layers 
being bonded together at each of 'the 
spaced locations. The spaced locations may 
form a pattern of spots on the covering 
layer, or may be in the form of spaced 

10 lines on the covering layer. 

^ The invention will be more readily un- 
derstood by way of example from the fol- 
lowing description of a method of making 
a flexible laminate, and the laminate itself, 

15 reference being made to the accompanying 
drawing, in which: — 

Figure I is a cross-sectional view show- 
ing an assembly consisting of a ther- 
mofusible layer and a non-thermofusible 

20 layer; 

Figure 2 illustrates the bonding of the 
assembly: 

Figure 3 shows the bonded portion of 
the resi Itine laminate; 

25 ^ Figure 4 is a cross-section on the line 
IV- IV of Figure 3; and 

Figure 5 is a plan view of part of the 
finished laminate. 

In the specification, "a non-thermofusible 

30 layer" is intended to mean a material 
which is unsuitable for subjection to a nor- 
mal thermal fusion treatment and may be 
constituted by a fibrous material such as a 
woven or non-woven fabric, or by a 

35 foamed mass having that property. By "way 
of example, it may be made of natura'l 
fibre, synthetic resin fibre, glass fibre, and 
a blend of natural fibre and svnthetic resin 
fibre. "A thermofusibie laver*"' is intended 

40 to mean any material which is regarded as 
suitable for subjection to a normal fusion 
treatment and may be constituted by any 
thermofusibie fibrous material such as a 
woven or non-woven fabric, or by a 

45 foamed mass. By way of example, it may 
be made of a thermoplastic synthetic resin 
fibre such as nylon, acrylic, pohester and 
polypropylene; a thermoplastic* svnthetic 
resin fibre blended with a natural fibre; or 

50 a thermoplastic resin foamed mass such as 
polyurethane foam, or polvvinvl chloride 
foam. 

Any combination of the non-ther- 
mofusible layer and thermofusibie laver 
may be arbitrarily selected. However/ a 
non-thermofusible layer is disposed on an 
outer surface of a laminate as a covering, 
and is contiguous with an inner ther- 
mofusibie layer. With a non-thermofusible 

60 layer and a thermofusibie layer represented 
by A and B, respectively, a varietv of com- 
binations can be considered such as for 
example, A-B. A-B-A, A-B1-B2. A-B1-B2- 
A, A-B-A-B, A-B1-B2-B3. and A-B-A-B-A 

65 in which Bl, B2, B3 indicate Iavers of dif- 



ferent thermofusibie materials. 

One method for preparing such laminates 
will be explained below. 

A pair of thermofusibie sheets C of a 
material compatible with the non-ther- 70 
mofusible layers A are disposed one on 
each outer surface of, for example, the 
above-mentioned composite layer A-B-A. 
Then, the resultant composite layer C-A-B- 
A-C is compressed at spaced locations in a 75 
pattern of dots arranged in a linear fashion 
from both the sides thereof for a pre- 
determined length of time to cause the 
thermofusibie sheet C and thermofusibie 
layer B to be fused to permit them to be 80 
impregnated into the non-thermofusible 
layer A from both the surfaces thereof. As 
a result, the thermofusibie sheet and layer 
are intimately bonded to the non-ther- 
mofusible layer A to constitute a laminate. 35 
As means for fusing the thermofusibie 
sheet and thermofusibie layer, conventional 
heating means such as ultrasonic wave and 
high frequency heating may be adopted. 
After bonding is effected each ther- 90 
mofusible sheet C is removed from the ad- 
jacent non-thermofusible layer. Since, in 
this case, the fused portions of each ther- 
mofusibie sheet are intimately bonded to 
the non-thermofusible layer, the removed 95 
sheet is torn in places* (in a dot-like 
fashion or in a linear fashion). The used 
sheet can be used several times by shifting 
it a little each time so that the* non-torn 
portions of the sheet can be used. As a 100 
material for the thermofusibie sheet, a 
thermoplastic synthetic resin may be used. 

There will now be explained "the manu- 
facture of a mattress cover by reference to 
the drawings; in that manufacture, and un- 105 
like the method described above, a non- 
thermofusible layer constitutes the covering 
of the laminate at one side only, and a 
thermofusibie sheet is applied to only that 
side. no 

In Figure I. reference numeral 1 denotes 
an assembly consisting of a thermofusibie 
layer 2 of a polypropylene fibre fabric and 
an overlying non-thermofusible laver 3 of a 
rayon cloth. The assembly 1 is "fed to an 115 
ultrasonic wave application device so as to 
effect bonding. The ultrasonic wave bond- 
ing device as diagrammatically shown in 
Figure 2 comprises a vibrating tool 4, a 
roller type anvil 5 opposite to the tool 4. 120 
and take-up and supply rolls 6 and 7 
provided one at each side of the anvil 5. A 
plurality of projections are mounted up- 
right on the peripheral surface of the anvil 
5 The too] 4 is adapted to move during 125 
the rotation of the anvil into close proxim- 
ity to the projection of the anvil. The 
projections 8 may be suitablv arranged on 
the outer periphery of the anvil, for ex- 
ample, in a spiral or parallel fashion. Dur- 130 
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nig tne feeding of the assembly toward the 
ultrasonic wave bonding device, a ther- 
moiusible polypropylene sheet 9 is fed in 
contact with the non-thermofusible layer 3 
5 from the supply roll 7 toward the take-up 
i 6. The assembly 1 and thermofusible 
s.ieel 9 are compressed between the tool 4 
r.nd the projection 8, while being subjected 
to vibration by ultrasonic waves, to cause 
10 the thermofusible layer 2 and ther- 
motusible sheet 9 to be fused together by 
being impregnated into opposite surfaces of 
the non-theroio-iusibie layer 3. At tins time 
the portion of the non-thermofusible layer 3 
is contained within the compressed portion 10 
nas Us fibres collapsed flat as shown in 
Fipre 4, while the spaces between the 
tibres are pushed open, as shown in Fiaure 
o 9 by the vibration due to the ultrasonic 
10 waves to permit the thermofusible sheet 9 
end the thermofusible layer 2 to be fused 
together With the continued rotation of 
the anvil 5 the sheet 9 is so peeled off the 
composite layer 1 that that portion of the 
25 sneet corresponding to the fused portion 10 
is torn apart from the sheet. At the sni^e 
tu J^J he fused P° rti °n 10 is cooled and 
solidmcd. Thou-h the sheet 9 so wo»nd 
around the take-up roll 6 is torn in places, 
30 t.ie sheet 9 can be used several times by 
shifting it as mentioned above. 

The synthetic resin fibre cloth layer ? 
and thermofusible sheet 9 are intimately 
bonded at their fused portion to the non- 
35 thermoiusible layer 3, and the non-ther- 
niofusible layer is sandwiched between the 
fused portion of the thermofusible layer 2 
arid the fused portion of the thermofusible 
siieet 9 as shown in Figure 4. 
40 In consequence, the" thermofusible laver 
2 is not easily separated from the non-ther- 
mofusible layer 3. The laminate is clearlv 
contoured at the bonded portions 10 to 
provide a quilting effect. If a coloured 
45 sheet is used, a pleasing appearance can be 
imparted to the laminate. Fiaure 5 «hov/s 
one example of a dot patterned laminate 
but any other pattern may be selected as 
required. 

50 Since the laminate has the non-ther- 
mofusible layer 3 intimately bonded be- 
tween the thermofusible layers, a Jareer 
bonding strength is obtained. Only at the 
bonded portions 10, is the assembly so 

55 compressed that no voids remain. Thus 
the non-permeability of the final laminate 
is restricted to the bonded oortions 10 and 
therefore, sufficient permeability can be 
provided to the laminate. A beautiful outer 

60 appearance is also obtained. 

As the thermofusible sheet 9 is expended 
only to the spaced bonding locations and 
can be used repeatedly, the ^consumption of 
thermofusible sheet is limited. 



WHAT WE CLAIM IS: — 65 
1. A flexible laminate comprising over- 
lying air-permeable thermofusible and non- 
thermofusible layers which are compression 
bonded at spaced locations and of which a 
non-thermofusible layer constitutes the 70 
covering layer on one side of the laminate 
e !?, bo »ded to a contiguous ther- 
moiusible layer in such manner that, at 
each of the locations, the non-ther- 
mof'jsible covering layer firstly is im- 75 
pregnaled with a fused portion of the con- 
tinuous thermofusible layer and secondly 
is impregnated from the exterior with a 
thermofusible material bonded to the fused 
poruon. the laminate being air-permeable 80 
except at tne spaced locations. 

2. A flexible laminate according to 
claim 1 in which the spaced locations are 
arranged «n a predetermined pattern on the 
covering layer. g 5 

3. A flexible laminate according to 
claim 1 or claim 2, in which, at each of 
tne spaced locations, the layers are so 
compressed that no voids remain. 

4 A method of manufacturing a 90 
itexibje laminate comprising forming an 
assembly of overlying air-permeable °ther- 
molusible and non-thermofusible layers 
wiLii a non-thermofusible layer constituting 
a covering layer of the assembly and 2 95 
tnermofusible layer contiguous to that 
covering layer; locating a thermofusible 
sneet on the exterior of the covering layer- 
compressing the assembly and the ther- 
mofusible sheet together at spaced loca- 100 
tions m the direction of the thickness of 
f.ie assembly; applying heat so that the 
covering layer at each of the spaced loca- 
tions is impregnated from opoosite direc- 
tions with the materials of the contiguous 105 
layer and the thermofusible sheet which 
materials are fused together and bonded 
w«hm the covering layer; and removing 
tne tnermofusible sheet from the assembly 
except at the spaced locations, the 110 
laminate being air-permeable except at the 
spaced locations. 

5 . A method according to claim 4, in 
which the heating is effected by ultrasonic 
wave healing. " 115 

6. A flexible laminate, substantially as 
hereinbefore described with reference to 
the accompanying drawing. 

pi 7 - A , method for manufacturing a 
flexible laminate, substantially as here- 120 
inbefore described with reference to the ac- 
companying drawing. 

BATCHELLOR, KIRK & EYLES 
Chartered Patent Aeents, 
100, Great Russell Street 
London, WC1B 3LA. 
For the Applicants. 
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